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Rispori; a daia error liere 



Abstract of JP2002171984 

PROBLEM TO BE SOLVED: To provide a method for suppressing the denaturation of a protein by 
heat or an organic solvent to prevent the irreversible formation of aggregates. SOLUTION: This method 
for suppressing the denaturation of a protein comprises making FKBP type PPIase that is derived from 
a thermophilic or hyperthermophilic archaea and has a molecular weight from 26 to 33 kDa coexist with 
the protein. 
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(54) [^igO^S^J;] ^>/'?^^Kt3!>^tt«l^i* 



C57) [^^] 



[0 00 1 ] 

[0 00 2] 

^ cDlftt ^fg^T ^ St) {J^T-P^ ^ {S^-T-rel CD^ gS 

^i^cm^-r^ct-fjmi^t^c^tixi^^^ -btacr 
btf>fbrj:^^^!^rj:mM^^LX{r^^. ctoel 50 
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2 

• >^ -^j:^ (Thennus thermophilus) J:*3fS 

[0 0 0 4] cn6t*i.^m^>'t'-^nr,>30i;^-r^t^ 

[0 0 0 5] L3b:>LJ'jr>55e>. JJ^^^CCat 
P. CTP. UDP<tl>-5/ci^x4^s;l.=^i.^t|^w^^l?$ii:-5f£:^ 

[0 0 0 6] — PPIase (Petidvl prolyl cis-trans 
isoraerase) 5*. ^JgfWMi LT^6tl-El?->f d^P;^ 

D^FKBP(FK506 bindinp protein) ^^7U::^M$n 
(DsJ^ a i> - ^ M;^^ ;S ^ ^' - y XPa rvuli n) ^ -f' -^'iO^^ 

±122^ P > i m^^fc ^ > ^m^s^-f E:^;R§tt 

3? > ^ ^© W^tC^JMT' ^ S ^> © <!: T Jl^ 3 tiTl ^ 

^Co ^&J#^«. Cn^T?-S1(HMS^C0FKBP5?^:7>PIa 

iOC, -en^i^CDFKBP^-f :7"ppiase(C53:. JifEPPIase 

U>m^n) ^^^r^Ct^m^^^Cl^X^fc (Waruya 
ma et al., 2000, FrontBiosci . 2000 Sep 1,5,D821-S3 
6) , PPrasG(*±fa>'i=--^P>i{*il^j:*). ATP&i'ili 

So 

[000 7] $ Ctl^r-r^lS^nrt^SPPTase 



(3D 

3 

cDPPiase^a:. m^cUwi^^mt \^x^<onmi)^i^^ 

[0 00 8] 10 

(Maruyama, T and Furutani, M Front Biosci . 2000 S 
ep 1,5,0821-836; lida et a1 . , 2000, Gene 256,319-3 
26 ). -^mM}^^<D26-33 \iD&f)->htS:^FKbP^ ^ y'PPIas 
eti , ^<Dmi7-l8 kDa^^t^rj:^ F ^ >m^(>C pp 

(OPPlase^$>^. 26-33 kDa^ -f rT'OPPIasefDN^SS 

IZ-lSkDai^? ^ y'(D h (O ^Ctt^PPlss0^'W.-^m < . 

h a 7 ^ A (Methanococcus thermoautotrophicum)ffi 
^CD PPIase53:. 16kDa^ -i y'(D PPIaseOl/lOOOt^T^MS 
(0^^^\yij^7ri^ts:\,^ (Ideno et al.,2000, Eur.J.Bioch 
em 267,3139-3148)o 25-35 kDa^ ■7'CDPPIasetC:teJ,ir 

^Mc^<OX^^. 25-35 kDa^?^:7^<7)igS§gppiase^ 
[0 0 0 9 ] 

;J>T;r3i^ (Pyrococcus honkDshii) 'SlXI ^ ^ ^ y< t) 
X • < Methanococcus iannaschii) S^<OPPIa 

26-33 kDa^r-Y>^^Cjl'r-S4>t7:>-C*>SCC*>^i:^?* 

[0010] IP^. feiTOCaD-co^r^T^ 
Ca)Se?»i#-^2X{3:4tBtJcCDT5 y^SEWc J: ti 

n/cT 5 ^MlB^Kc J: f^^^n. :^^-oppras^&tt^fc63: 
Cc)ie^J#-^ 1 X« 3 tatlftCD^^SIE^JiC J: ^3 *i ^DNA 
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[0011] 

< ^it^ficDT ^ mtmo < C^-f^^D^ 

n/cT^ >Mie^iJCCcfcP)^5n. J&^OPPraseySt^t/c&i 

Ca)--- Cc)CD ^ >^^^mU. l^Tn ^ 26-33kDaCDFKBP^? Y 

y'(DPPlase'V$>^„ ia)<0^y^^i^mt. 

7^ . ^''}'::x%/X\t.j^^ y^ -jts::^ • ft^feOPPIa 

[0012] ih')(0^:y:f^^mx. Ca)©3?>^S^mtC. 

I^^fl^^MM^^ (Nucleic Acids Res. 10, 6487-650 
0, 1982) f^^^mf^^tt'^^^^i^'^^ 

n^t:>t:rr5^^fc^ ^m^ijt^T ^ ym<omt. ppiaserg 

^ L < tt2or 5 ^mmrc^^ . wm± u < «iot ? 
^mw^-Qh^^ m.i:>nt.\^<\xvr ^ymxn^^ 

-So ^^PJi-CC^^PPias^ffii, m^f:?^ *^txi^-6 
5!?^ti^ LT^:^^ F y y'Ul^t} v y')\y F T -fe -Y 
'SCi:^^^'e# -5 (Fischer et al . , 1984,Biomed.Biochi 
m.Acta 43,1101-miDo —i^. i^^'^u:yim^\t. U 

;i/r7 - 6 - y i^mm^mmmu u 

(Mffl 1998,>'^V:t1^■-f x>;^t-Y>i!f::^ F y-56, 5 
93-598) , ?m^5^6MiMM^^T^^>^C7:)^>^N*i?M 
^m^t^^O:®^ , PPIase^ i^^^n:^^^ ^#tf MIK 

Pt:'u^9^^©:Sffi5&KHorGwitz, 1995, Methods Mol . Bi 



5 

oi .40,361-368). ^m(ommm\i^wmr ^ 

LT&OTP6077i£aaquch1 et al . 1994. J.Bi 
ol .Chan, 269 , 8529-8534)55: i'j&^-efX-en^if 6 tl-S. 
[0 0 13] Cc)CD:$!>/^i^W6i. DNA|Ml±c?:)/W::^y 1^ 
-fe^ - 5^ a > ^ fiM T ^ C i ^ C J: 0 » 6 n ^ ?iF|^ 'li-fi'^B 
MK^tmttfm^^-^m^^(DPPlase'C^^^ CO© > 

(Ocfc^j^cC^Wa:. ii^. rixssc o.i%sds. 37"Cj ^ 

M^e^f;). ^^L<^S ro,5XSSC. 0.1%SDS. 42'CJ 11 

W^cB^b<a ro.zxssc o.i^sds. 65 

[0 0 14] :^^M(0^>^-^i^WU. mtS. ^^TOct 

>'7^^T5?XCAcidianus)M. -^^ 5? H X 7 t :ii (Metal 1 
05phaera)S. r CStyqiolobus)jl, 

:t a/s x CSulfolobus)M. :7 n :a (Sulfuro 
coccus)^^t>'X ;P:7 t; X :7 T ^ CSul furi sphaera)M 
© X /V :7 * n >'^' 1/ X CSul f o1 obal es) @ , T n / ^V 

A (Ae ropyrum) > ■r'X P :3 y ::?7 X (Desul f u rococ 
cus)M. X-r^^^T-U T(Stetteria)Jl. X3?:7-fai^— 
CStaphylothermus)IMv V^^-^t" -f X;^X Qliennodi 
scus)Jlv -^i'^^cn ^^(jXCIgneococcus)!!. 1t"'=ex 
■7 T CThermosphaera)ji:^0'X;l/"7 :i- :7 # jj^::? :^ 
X C5ulfophobococcus)M. >'^-/ -'n'— i?'— (Hyperther 
mus)il, >^\'^n-7^^ iJ^f*^ •^^ACPyrodictium)ji:5tD^-'^' 
^ n n/^"x CPyTOiobus)Jl^j: i© n y!? IxX cig 

neococcules)g. n^S^^ jz ^ A CPyrobaculum)Ms 
1^— ^:7'nf''^XCrhennoproteus)H, 1f — ^ 
ahermofiliin)M^t>':^7;l/ F 3 iiT. (Cal dococcus)P 3^ 
<i;'©1^— t:7°nT-r UXCThermoprotea1es)a. 
^j-^U :/x (Archaeoqlobus)ll^O'r? x D ^XlrfT. (Ferr 
oqlobus)ji|3^ <!:*©r — :5^U P X CArchaeoql obal e 
s)g. ^^yif-'^XCMethanothermus)]!. ^^^^^^7 
ACMethanobacter1um)M. ^ — i5f — 

CMethanothermobacter)M;gtOV 3f y X t J^-^ (Methan 
osphaera)Jl35: i"©pi ^ y T I' X CMethanobacte 

r1 a1 es) 0 . ^ Jzi -jijT^ (Methanococcus)!!, >^ ^ ^ 
CMethanothermococcus)M, ^tjA^ 
F:3 y:^;X<Methanoca1clococcus)Jii:aoV i?":::-X 
CMethanol!:?n ls)M3S: ii<Oji ^ UX CMethanococc 
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e 

ales)@, ^a?-^ 5 i'n>'-<-f r UXCfstethanomicrobiale 
s) @ , y 5? >^1f CMethanosarcina)S^i: £*©y 5f y 
if ;V 5?- :M/ X (Methanosarci nal es) g . ^ ^ ^" ^ ^ U 
X CMethanopy ral es) @ . v' \V P n X (Pyrococcus)jl 
mJ"^—^^ y :^X CTliermococcus)jl^Ci"©1?'-^n 

U X CThermococcal es) @ . 1f — ^ 3^ X v (Thermopi a 
sma)J1^0'b'^n:7 ^ 5X(Picrophilus)jl^j:<?:'©1?'- 
^ ^' ^ ^ ^ X cmermopl asmal es)g ^j: ^©■^M;?)^^ 

tfe.n-2»„ cn6©^iifflii©43'c^>®$imfi-*Mii*3fc 

[00 15] C©j:^fiCUTtf 6tl/t-^VADNA^ji^ 

fmwmmx'mm.. ^^ts.-^^^-immi,^ ^^a 
vwm^mr< a? -mt^ A qtio-^ a zap^c ec^vt 

— KDNA. ^^CnJpUC18^pBR322^©:?*'^X 5 F"^ 
[0016] Mi^J:^^f^SSl*©FKBP:5?H^:7*PPia 

.ttc, ^n&ctiS'r^DNA^-&^L.. PCRjCffil^Sr/^H' 

^h^t^e/-©]^l^M:^©— Mi orji. M 

Ati. HI 1 ©PPIasetp©2 5--32#g©T5 ^MiB^L 13 
7'-144#-^©T ^ ^'SllB^Jj^i'^W-SC c!::^^t?^-S„ 
t:©J: ^ ^^-^ffit.:^r±tay^ ADNA^gMi 
~r-5PCR^^f;l^df. ;^lfeB^©^>^s^W<^:3^K-r-5M 

[00 17] ^^B^©^>/^*^W^n^F-r'?>3t{s^© 
:^:^fflS^fJ^t#^/c2*ic^j:±ia^VADm'7>f':/^ y- 

^:(±©^Ji^c J; f) . F >^ ^E>.t^ih::i F 

£f:*:^?^©5^>>'^"^W^r3- F*re^DN^fcfeSlB^J^# 

40 ©^r>>^>*^7M^:3-- F-rSDNAiiMlEpETVXT^Ai^j:^© 

^^-^ ^> 3? - tc#A t . m^m^^mmicmK h r ^ 

[0018] :^^^J^r:$?>/^i'M©^W^J©fc8&{c 
5? > ^ M©® ^ ^c^t^te:>pj- 0 r »M^:^^^»-r >5 , 

50 *ffe?g©5^>>'^•^®?&^^f -5^^. ^mM<0^ly^^i^ 



(5) 
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[0019] 



[0 0 2 0 ] ^^-{uzi • Ti^'Jzizyj^z^^^ yzi v 

15000 rm^s^m^^L>^m'r^Ctl,cJ:K^^ Mf^^HilX 

[0 0 2 1 ] imm2:\ ppi^^i^<DmmBLX^^ 

cOPPiase (Ji(T. Tphfkj <bB§fB-r^) itf^-T^t>V ^ 
-^n^:;:^?;?^ * i^:^v''Yd&^f7)PPIase (Ji^T. Tmjfklj 

20 mmm<Oy'^'i'^-hl,r:k%. PHFKKlOLirtiPHFK-Fl 
R O' PHFK-Rl^lr , m LFKOCO t*MD FKL-FiSLO^MJ FKL-Rl 

V-^t^Mt. 'en^tl^2f>'l§3K:^Ti*3 0r'^-5, 
DNA7i< y y 5 - -feli, TaKaRathEx . Taq^ffiM Ufco 

[0 0 2 2] 

[*1] 



PHFK jgfi^&yf MJFKL jte-?floiaia!cs V- 



13^ 



PHPK-Fl 5'-CCCmTGAAQCTGGAGAGGGGA6ATGTT-3' Nde I 

PHFK-Rl y -G SAAGCTTT TAAGAGGATTGCGCCTCnC-a" Hind III 

lUFKl-Fl 5' -CCmrOGTAGAMAGGGTAAAATCGTA-S* lfd« I 

MJFKL-R3 5' -GSGGAlC^ji lAmGI XCTCTTCTTTAGT-3' Ban HI 



[0 0 2 3 ] 
[^2] 



PGR CD^J^^fl^ 



PCX ©SJSffi^ 



React ioa buffer (x 105 




dNlP 


8// 1 


Ex Taq 




ADMAClOng///!) 




Forword Priiner(20pmQl/^ 1) 




Reverce PrimerCzOpmol/iti 1) 






71. Bail 




100 /il 



40 





95'Cx5min 


Icycle 




96lCx0.5miii 






59t; X Imin 




72"Cxlmin 



CO 0 2 4] 



50 



[0 0 2 5 ] pcmii^j: ^ mbtifc^^ (Dmmm^ 
fc„ Dwrnp^^mmyKccmmo. ^^lo—ioo nqicnv 

nofgM<DpT7 blue T:7^^;^^ (Novegen)^ 
[002 6] ±ia^ -{ a >?S^-en^tl=i > b'T- 



9 

-^T>fc:^'y f i;*^A, loo mm iprcR?>'o.oo4 % 

y'^yiP^^ K^^^il^v BIG Dye (PERKIN-EIJCR)^^^ 

5^^. ppiasese^cDi^ij i^aat^^ci^ c t u^c^ 

[002 7] CiySMS] PPlas&(D^mmm 

-xyjVJeiJcP]. ^t|-fflmL)^cf^. ^6:^^D65$«» 
M^iM L/ pET21a7* X $ F DNA (Novaqen) -5^ 

F-fe;U:^J^^ BL21 CDE3)^ic F^>;^:7 

[0 0 2 8 ] C^^4 ] PPIaseCT)^ 

^^^/c„ 2L<^^ftr^'5'>';:3tC2XYT^«& CYeast Extra 

Ct 16 g L"^ , BACrO TRYFTON 20 q L"^ , NlaClSq L"^ , 

r'>ti%y'J> 100 HQ mr^ , PH7.5) 700 ml^An. PH 

Ltd^. M^L^i^^M (10000 rpmxio min) (CrM^^lsl 
JKL/fco ff 6fift:M^^t^l mM EUTA^^t^lS m HEPESM 
(pH6.8) 20mn(C^?iO, -20''CCCT— ffjfeiS$^i^# 
Mi^^^^^m^f^. TtB^C^L'fca-'cKZ)^^:^ 

Sf^^fpiML/Co *SSjL.fc®^$^^i^^SD^PAGEr^BI 

->6) ^ib^c#— co/OFiuri^ffl^n/cc 
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llfi©*ifSSiiSi^S^#^^. P - > 5 PHFK^r^ § -tf 

[0 02 9] a. DEAE Toyopearl column (16 mm x 60 
cm; TGSOH Co. , Ltd.) 
m: 25 mM HEPES-KOH ifi^SS (pH 6.8) 
B^: 0.5 M NaCl ^^t^25 rrM HEPES-KOH CpH 
6.8) 

C0-300 min: B^0-1005aDait:i^^i?X> F , 300-420 m 
in: B^^lOO %) 
10 Siirl ml m1n-* 

b. HiLoad 26/60 Superdex 200pQ column (26 mm x 60 
cm; Amersham Pharmacia ) 

mum: 100 rrW V^Wl^ h 'J^A^WW, (pH7.0; 0.15 

M NaCl^^) 
afejE: 3 ml rnin"^ 

c. TSKqel SuperQ-5FW col unn (7.5 mm x 7.5 cm; TOS 
OH Co., Ltd.) 

A?^: 25 mM HEPES-KOH MMM (pH 6.8) 
BR: 0.5 M NaCl ^^£f25 rrM HEPES-KOH 3tiW?S (pH 
20 6.8) 

(0-10 min: ^0 10-60 min: B?^ 0-1005^ lE^i^^ 
iSEil ml min""^ 

d. TSKqel G3000 grtS,u column (7.5 mm x 30 cm; TQSO 
H Co., Ltd.) 

m^m: 100 mM V Z^Mi^ VV "t? J^mMWL (pH7.0; 0.15 
M NaC^W) 

: 0.5 ml min"* 

[003 0 ] immm 5 ) phfk© ^ i^Mi^ffiruM 
30 mm (I) 

;^j»m(BL2i DE3:,(Dmitmm^±mm.(o^^mcnt' ^ 

-'^':J'Miiffi^2.5mq/ml<bL'. 20-- 100 "CCDU^MM^cn 

^>^^^w^^mMLfc m5) o nmtv-c. phfk 

[0 03 1 ] ^43S^O'll5CC^-r^^(C, PPlase355#:eE 
±rft43ic^#Lr(,^?Co — ppiase5&^^#;fitGi^j:i.^^-^ 

[0 0 3 2 ] C^0!I6 :) PHFKOD^>/N-^«^WW 

(2) 

if^^AMiS(BL2i vE3y^m^mm^i^. m^Cs-^m^cj: 

50 «3±?SJ&mc. ^>>^^•i>^^gg^2.1mq^ll<i:L. 3 6(C 
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n 12 

PHfK^mm^Vng/ml tfj:^^^ t^cmm V . 20-- 100 '^C * [ 0 0 3 4 ] 

^?^toLi^d:30:'-:>fcit^tct3:^^m$n'5 4?>y^i^M<DM{3: [0 0 3 5 ] 

SEQUENCE LISHNG 
<110> MARINE BIOTECHNDLDGY INSmUTE CO. , LTD. 
<120> METHOD FOR RETARDING DEMATURATTON OF PROTEIN 
<L30> POO-0472 
<L60> 8 

<a7a> Patentin Ver. 2.0 
<210> 1 
<211> 774 
<212> DNA 

<213> Pyrococcus horikoshii 

<220> 

<221> CDS 

<222> C1)-.C771) 

<400> 1 

atq aaq gtg qaq aqq qqa qat qtt ate aqq etc cac tat acc qqt aqq 48 
mt Lys Val Glu Arq Gly Asp Val lie Arq Leu His Tyr Thr Gly Arq 
15 10 15 

qtt aaa qaq act qqa caa ata ttt qac acc act tac qaa qaa gtq qcc 96 
Val Lys Glu Thr Gly Gin He Phe Asp Thr Thr Tyr Glu Glu Val Ala 

20 25 30 

aaa qaa qcq qqa ata tat aat cca aaq qqq ate tac qqt cca qtt cca 144 
Lys Glu Ala Gly He Tyr Asn Pro Lys Gly lie Tyr Gly Pro Val Pro 

35 40 45 

ata ate qtc qqa qct qqt cac qtc att tct qqa tta qac aaq aqq ctq 192 
lie He Val Gly Ala Gly His Val He Ser ay Leu Asp Lys Arq Leu 

50 55 60 

qta qqa ctt qaa qta qqa aaq aaq tac acc tta qaq qtt cca cca qaq 240 
V^l Gly Leu Glu Val Gly Lys Lys Tyr Thr Leu Glu Val Pro Pro Glu 
65 70 75 80 

qaa qqa ttt qqa eta aqq qat ccc aaq ctq att aaq qta ttc acq atq 288 
Glu Gly Phe Gly Leu Arq Asp Pro Lys Leu He Lys Val Phe Thr Met 

85 90 95 

qqa caa ttt aqa aaq caq qqq ata qtt cca ttc cca qqa tta qaa qta 336 
Gly Gin Phe Arq Lys Gin Gly He Val Pro Phe Pro Gly Leu Glu Val 

100 105 no 

qaa qtc acq act qac aat qqa aqq aaq atq aaa qqt aqq qta att aca 384 
Glu Val Thr Thr Asp Asn Gly Arq Lys Met Lys Gly Arq Val He Thr 
115 120 125 



(8) !KFPi2 00 2- 1 7 1 984 

13 14 
qta age gqa ggt aqg gtt aqa gtt qat ttt aac cac ccc eta qcc qqa 432 
Val Ser Gly Cly Arg Val Arq Val Asp Phe Asn His Pro Leu Ala Cly 

130 135 140 

aaa acc ctt att tat gag qtq gag att gtt gag aag ate qaa qat cca 480 
Lys Thr Leu lie Tyr Glu Val Clu He Val Clu Lys He Glu Asp Pro 
145 150 155 160 

ata gag aag ata aaa gcc eta ata qaq ctq agq tta cca atq ate gat 528 
lie Glu Lys lie Lys Ala Leu He Glu Leu Arg Leu Pro Met lie Asp 

165 170 175 

aqq gat aag qta ata ate qaa gtt gga gaa aag gat qtt aaq qta aac 576 
Arg Asp Lys Val He He Glu Val Gly Clu Lys Asp Val Lys Val Asn 

180 185 190 

ttt qqt qaq caa gat gtt qat cec aaq acq ctg ate ctq qga gaa att 624 
Phe Gly Glu Gin Asp Val Asp Pro Lys TTir Leu He Leu Gly Clu He 

195 200 205 

ctt ttq qaq aqt qat att aaa ttc ctq qqa tat qaq aaq qtt qaa ttt 672 
Leu Leu Glu ser Asp He Lys Phe Leu Gly Tyr Glu Lys Val Glu Phe 

210 215 220 

aaa cct aqt qtt qaa qaq ttq ttq aqq ccc aag caq qaa gaa ccc qtt 720 
Lys Pro Ser Val Glu Glu Leu Leu Arq Pro Lys Gin Glu Glu Pro Val 
225 230 235 240 

gaa gag gag aaa aag qaq gag caa gaa qaq aqt qaa qaq qcg caa tec 768 
Glu Glu Glu Lys Lys Glu Glu Gin Glu Glu Ser Glu Glu Ala Gin Ser 

245 250 255 

tct taa 774 
Ser 

<21Q> 2 
<211> 257 
<212> PRT 

<213> Pyrococcus horikoshii 
<400> 2 

Met Lys Val Clu Arq Gly Asp Val He Arq Leu Kis Tyr Thr Gly Arq 

15 10 15 

Val Lys Glu Thr Gly Gin He Phe Asp Thr Thr Tyr Glu Glu Val Ala 

20 25 30 

Lys Glu Ala Gly He Tyr Asn Pro Lys Cly He Tyr Gly Pro Val Pro 

35 40 45 

He He Val Cly Ala Gly His Val He Ser Cly Leu Asp Lys Arq Leu 

50 55 60 

Val Gly Leu Glu Val Gly Lys Lys Tyr Thr Leu Glu Val Pro Pro Glu 
65 70 75 80 

Glu Gly Phe Cly Leu Arq Asp Pro Lys Leu He Lys Val Phe Thr Met 

85 90 95 

Gly Gin Phe Arq Lys Gin Cly He Val Pro Phe Pro Gly Leu Glu Val 

100 105 no 

Glu Val Thr Thr Asp Asn Gly Arq Lys Met Lys Gly Arq Val He Thr 

115 120 125 

Val Ser Gly Gly Arq Val Arq Val Asp Phe Asn His Pro Leu Ala Gly 

130 135 140 

Lys Thr Leu He Tyr Glu Val Clu He Val Clu Lys He Clu Asp Pro 



(9) 1^1^200 2- 1 7 1 984 

15 16 
145 150 155 160 

lie Clu Lvs He Lys Ala Leu He Clu Leu Arq Leu Pro Met lie Asp 

165 170 175 

Arq Asp Lys Val lie rie Glu Val Gly Glu Lys Asp Val Lys Val Asn 

180 185 190 

Phe Gly Glu Gin Asp Val Asp Pro Lys Thr Leu lie Leu Gly Glu lie 

155 200 205 

Leu Leu Glu Ser Asp He Lys Phe Leu Gly Tyr Glu Lys Val Glu Phe 

210 215 220 

Lys Pro Ser Val Glu Glu Leu Leu Arq Pro Lys Gin Glu Glu Pro Val 
225 230 235 240 

Glu Glu Glu Lys Lys Glu Glu Gin Glu Glu Ser Glu Glu Ala Gin Ser 
245 250 255 

Ser 

<2ia> 3 

<211> 696 
<212> DNA 

<213> Methanococcus lannaschl 

<22Q> 

<221> CDS 

<222> Ci:)..C693) 

<400> 3 

atq qta qaa aaq qqt aaa atg qta aaq att aqc tat qac qqa tac gtt 48 
fifet Val Glu Lys Gly Lys Met Val Lys He Ser Tyr Asp Gly Tyr Val 

15 10 15 

qat qqa aaa eta ttt gat aca act aac qaa qaa ttq qct aaa aaa qaq 96 
Asp Gly Lys Leu Phe Asp Thr Thr Asn Glu Qu Leu Ala Lys Lys Glu 

20 25 30 

qqq att tac aac cct qca atq att tat qqt cct qtt qct ate ttt qct 144 
Gly lie Tyr Asn Pro Ala Met He Tyr Gly Pro Val Ala He Phe Ala 

35 40 45 

qqa qaa qqa caa qta tta cct qqa tta qac qaa gcc ata tta qaa atq 192 
Gly Glu Gly Gin Val Leu Pro Gly Leu Asp Glu Ala lie Leu Glu Met 

50 55 50 

gat qtt qqt qaq qaa aqa qaa qtt qtt tta cct cca qaq aaa qct ttt 240 
Asp Val Gly Glu Glu Arq Glu Val Val Leu Pro Pro C1u Lys Ala Phe 
65 70 75 80 

qqt aaq aqa qac cca tea aaq ata aaa tta ate cca tta tea qaa ttt 288 
Gly Lys Arq Asp Pro Ser Lys He Lys Leu He Pro Leu Ser Glu Phe 

85 90 95 

aca aaa aqa qqa att aaq cca ata aaa qqa tta acc ata act att qat 335 
Thr Lys Arq Gly He Lys Pra He Lys Gly Leu Thr He Thr He Asp 

100 105 110 

qqa att cct qqa aaa att qtt aqc ata aac aqt qqa aqa qtt tta qtc 384 
Gly lie Pro Gly Lys He Val Ser He Asn Ser Gly Arq Val Leu Val 

115 120 125 

qat ttt aac cat qaa tta get qqa aaa gag qta aaa tat aqq ata aaa 432 
Asp Phe Asn His Glu Leu Ala Gly Lys Glu Val Lys Tyr Arq He Lys 
130 135 140 



ClOD 1tPf^2 0 0 2- 1 7 1 9 8 4 

17 18 
att gaa gaa gtt qtt qat gat aaa aaq aat att qta aaa gaa att gta 480 
lie Glu Glu Val Val Asp Asp Lys Lys Asn lie Val Lys Glu lie Val 
145 150 155 160 

aaa atq tat gtt cca aqa ttg aqt qat qta aaa qta act ate aqa aat 528 
Lys Met Tyr Val Pro Arg Leu Ser Asp Val Lys Val Thr lie Arq Asn 

165 170 175 

gqa aca gtt aag ata qaa ttg cct qaa ttt get cca ttt att cca aac 576 
Gly Thr Val Lys He Glu Leu Pro Glu Phe Ala Pro Phe He Pro Asn 

180 185 190 

att caa aca get aaq atg qct att qct aac gaa ata ttq aaq aga tta 624 
He Gin Thr Ala Lys Met Ala He Ala Asn Glu He Leu Lys Arq Leu 

195 200 205 

gaa qat get gaa aaa gtt aqc ttt qtt qag aca ttt gaa aga aaa aag 672 
Glu Asp Ala Glu Lys Val Ser Phe Val Glu Thr Phe Glu Arq Lys Lys 

210 215 220 

qaa act aaa qaa qaq aac aaa taa 696 
Glu Thr Lys Glu Glu Asn Lys 
225 230 
<210> 4 
<211> 231 
<212> PRT 

<213> Methanoccccus .lannaschi 

<400> 4 

Met Val Glu Lys Gly Lys Met Val Lys He Ser Tyr Asp Gly Tyr Val 

15 10 15 

Asp Gly Lys Leu Phe Asp Thr Thr Asn Glu Glu Leu Ala Lys Lys G\u 

20 25 30 

Gly He Tyr Asn Pro Ala Met He Tyr Gly Pro Val Ala He Phe Ala 

35 40 45 

Gly Glu Gly Gin Val Leu Pro Gly Leu Asp Glu Ala He Leu Glu Met 

50 55 60 

Asp Va1 Gly Glu Glu Arq Glu Val Val Leu Pro Pro Glu Lys Ala Phe 
65 70 75 80 

Gly Lys Arq Asp Pro Ser Lys He Lys Leu lie Pro Leu Ser Glu Phe 

85 90 95 

Thr Lys Arq Gly He Lys Pro He Lys Gly Leu Thr He Thr He Asp 

100 105 no 

Gly He Pro Gly Lys He Val Ser He Asn Ser Gly Arg Val Leu Val 

115 120 125 

Asp Phe Asn His Glu Leu Ala Gly Lys Glu Val Lys Tyr Arq He Lys 

130 135 140 

He Glu Glu Val Val Asp Asp Lys Lys Asn He Val Lys Glu He Val 
145 150 155 160 

Lys Met Tyr Val Pro Arq Leu Ser Asp Val Lys Val Thr He Arg Asn 
165 170 175 

Gly Thr Val Lys He Glu Leu Pro Glu Phe Ala Pro Phe He Pro Asn 

180 185 190 

He Gin Thr Ala Lys Met Ala He Ala Asn Glu He Leu Lys Arq Leu 
195 200 205 



Cll) !^P^2 0 0 2- 1 7 1 9 8 4 

19 20 
Glu Asp Ala Glu Lys Val Ser Phe Val Glu Thr Phe Glu Arg Lys Lys 

210 215 220 

Glu Thr Lys Glu Glu Asn Lys 
225 230 
<210> 5 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<400> 5 

cccatatqaa qptflgaqaqq qqaqatqtt 30 

<210> 6 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<400> 6 

qqaaqctttt aaqaqqattq cqcctcttc 29 

<210> 7 
<211> 28 
<212> DNA 

<213> Artificial Sequence 

<400> 7 

ccatatqqta qaaaaqqqta aaatqqta 28 
<210> 8 

<211> 29 
<212> DMA 

<213> Artificial Sequence 

<400> 8 

qqqqatcctt atttqttctc ttctttaqt 29 

r ^ ^mmm^mrm cue] PHfmmRt^^m^t,L^i.^:Bmwum^m 



C12) 



002-171984 



[^1 ] 

1 jS'SSifoss 60 

M K'"v "e r'g'T'v I RLHYTGRVKET 

61 (^ACAMTATTTGACACCACTTACGAAGMGTGGCCAMGMGCGGGAATATAm^^ 120 
GQIFDTTYEEVAKEAGIYNP 

121 AAGGGGATCTACGGTCCAGTTCCAATAATCGTCGGAGCTGGTCACGTCATTTCTGGATTA 180 
KGIYGPVPIIVGAGHVISGL 

181 GACAAGAGGCTGGTAGGACTrCAAGTAGGAAAGAAGTACACCTTAGAGGTTCCACGAGAG 240 
DKRLVGLEVGKKYTLEVPPE 

241 GAAGGATTTGGAGTAAGGGATCCCAAGCTGATTAAGGTATTCACGATGGGACAATTTAGA 300 
EGFGLEDPKLIKVFTMGQFIt 

301 AAGCAGGGGATAGTTCCAnCCCAGGATTAGAAGTAGAAGTCACGACTGACAATGGAAGG 360 
KQGIVPFPGLEVEVTTDNGfi 

361 AAGATGAAAGGTAGGGTAATTACAGTAAGCGGAGGTAGGGITAGAGTTCATTTTAACCAC 420 
KMRGRVITVSGGRVRVDFNH 

421 CCCCTAGCCGGAAAAACCCTTATTTATGAGGTGGAGATTGTTGAGAAGATCGAAGATCCA 480 
PLAGKTLIYEVEIVBKIEDP 

481 ATAGAGAAGATAAAAGCCCTMTAGAGGTGAGGITACCAATGATCGATAGGGATAAGGTA 540 
lEKIKALI ELRLPMIDRDKV 

541 ATAATCGAAGTTGGAGAAAAGGATGTTAAGGTAAACnrGGTGAGCAACATGTTGATCCC 60O 
I lEVGEKDVKVNFGEftDVDP 

601 AAGACGCTGATCCTGGGAGAAATTCTTTrGGAGAGTGATATTAAATTCCTGGGATATGAG 660 
KTLILGEILLESDIKFLGYE 

661 AAGGTTGAATTTAAACCTAGTGTTGAAGAGTTGnGAGGCCCAAGCAGGAAGAACCCGTT 720 
KVEFKPSVEELLRPKQEEPV 

721 GAAGAGGAGAAAAAGGAGGAGCAA |GAAGAGAGTGAAGAGGCGCAATCCTCTTAA| 774 
EEEKKEEQ E E S E E A Q S S * 
|PHFK-R1| 



C13) 



2002-171984 



m2] 



jWJFKL-Fll 

1 jatggtagaaaagggtaaaatggta^ attagetatgacggatacgtTgatggftAaacta 60 
MVEKGKBaVKISYDGYVDGIL 

61 titKatacaaciaacgaagaattgKctaaaaaaeaff^Eatltacaaccctircaatgatt 120 
FBTTNEEIAKKEG lYNPAMI 

IZJ CatggtcctgttsctatctttgctesraeatiggacaafitattacctegattagangaaEcc 180 
YGPVAIFAGEGQVLPGLBEA 

181 atattagaaatggatgttggtgaggaaagagaagttgttttacctccagagaaagctttt 240 
ILEMBVGBEKEVVLPPEKAF 

241 egiaagasiisacccdtcdaagataaaattaatcccatt&tcasa^tttacaaaaasaEga 300 
GJt&DPSKlKLlFLSEFIKRG 

301 attaaffccaataaaaffgattaaccataactattsatggaattcclggaaaaattsttagc 360 
IKPIKGLTITlDGiPGElVS 

36i ataaacaBtgfiaagagttttagtcgattttaaccatgaattagctggaaaagaggtaaaa 420 
IHSGRVLVDFHHELAGKEVR 

421 tatagsataaaaaltfaagaagttBtteatsataaaaagaatattgtaaaagaaattcta 480 
YRIKIEEVVDDKKRTVKEIV 

483 aaaatgtatgttccaagattgagtgatgtaaaagtaaclatcagaaatgffaacagttaag 540 
KMYVPRLSDVKVT [RWGTVK 

541 atagaattgoctgBalttgctccattlattccaaacatlcaaacagetaafiatggctatt 600 
lELPEKAPFlPNIOTAKMAI 

601 gctaax:;gaaatattgaasagattagaagatsctEaaaaagttagctttgttga^acaiti 660 
AMEILKRIEDAEEVSPVETF 

66] jgaaagaaaaaaggaa |aictaaagaagagaacaaataai G9S 
£fi£RBTKBENK* 



0 0 2- 1 7 1 9 84 



kDa 1 2 3 4 5 6 




MJPKL 
PHFK 




^132 0 0 2- 1 7 1 984 




20°C e(fO 7(fC 80*t? 9Q°C 100°C 




F ^ - A C##) 4B024 AA20 BA07 CA03 CA06 EA04 
GAll mOl HAX2 
4B050 CC03 DD02 FFllE FF12E 



